
Guard columns/retention gaps with-
out the use of unions

• Minimize front-end contamina-
tion of the column and increase
column lifetime

• Aid in focusing sample onto the
front end of the column for excel-
lent peak shape

• Minimize the amount of mass
selective detector (MSD) source
contamination originating from
the column

All this with no leaks, no added
activity, and no hassle

Deactivated fused silica tubing is
commonly added to the front of an
analytical column to act as a guard
column or retention gap. It can also
be added to the back of the analyti-
cal column as a transfer line into the
MSD to minimize the amount of
source contamination originating
from the column.  

Historically, deactivated tubing has
been connected to the analytical
column by using a union. These are
difficult to install requiring a great
deal of care and skill to ensure they
will work properly. With incorrect
installation unions can cause leaks
resulting in column degradation,
dead volume resulting in peak shape
problems, or activity problems
resulting in peak shape problems

DuraGuard Columns: GC Columns with
Built-In Protection

Application

and/or response loss. Leaks are
especially a problem when the union
is located close to the MSD when
using deactivated fused silica for the
transfer line.

DuraGuard columns, with a built in
length of deactivated fused silica
tubing, avoid these potential prob-
lems. The deactivated fused silica
and the analytical column are made
with a single, continuous piece of
fused silica tubing, thus eliminating
the need for the union. Installation
hassles, peak shape problems and
leaks associated with unions are his-
tory. Samples containing difficult
analytes such as pesticides or drugs
can be chromatographed without
any undesirable contributions from
the union.

Guard Columns

DuraGuard columns are especially
beneficial as guard columns when
analyzing samples containing low
levels of chemically active com-
pounds. Unions can be active
towards these analytes and can
cause peak-shape problems, which
in turn result in poor detection
limits. DuraGuard columns elimi-
nate the potentially active union by
using a single piece of fused silica
tubing. Agilent Technologies’ special
deactivation process results in
extremely inert columns and tubing
for a broad range of analyte types.



2

Guard columns are used when sam-
ples contain nonvolatile residues
that contaminate the column. The
nonvolatile residues deposit in the
guard column and not in the analyti-
cal column. This greatly reduces the
interaction between the residues
and the sample since the guard
column does not retain the solutes
(because it contains no stationary
phase). Also, the residues do not
coat the stationary phase which
often results in poor peak shapes.
Periodic cutting or trimming of the
guard column is usually required
upon a build-up of residues. Guard
columns 5–10 meters in length allow
for substantial trimming before the
entire guard column requires
replacement. The onset of peak
shape problems is the usual indica-
tor that the guard column needs
trimming or changing.

Retention Gaps

DuraGuard columns offer the user
the benefits of a retention gap with-
out the hassle of making critical
clean column cuts and installing the
fused silica tubing to the front of
their analytical column with a union.
By avoiding the union there are no
additional sources of leaks or activity.
The only difference is the improved
peak shape of the analytes.

Retention gaps are used to improve
peak shape for some types of sam-
ples, columns and GC conditions.
Use of 3–5 meters of tubing is
required to obtain the benefits of a
retention gap. The situations that
benefit the most from retention gaps
are large volume injections (>2 µL)
and solvent-stationary phase polarity
mismatches for splitless, Megabore
direct and on-column injections. Peak

shapes are sometimes distorted when
using combinations of these condi-
tions. Polarity mismatches occur
when the sample solvent and column
stationary phase are very different
in polarity. The greatest improve-
ment is seen for the peaks eluting
closest to the solvent front or solutes
very similar to the solvent in polarity.
The benefits of a retention gap are
often unintentionally obtained when
using a guard column.

MSD Transfer Line

DuraGuard columns help minimize
source contamination without the
potential for leaks. The vacuum
system of the MSD makes it espe-
cially difficult to maintain a leak
free system - particularly the closer
the connection is to the MSD. The
use of unions with Mass Spec Detec-
tors has always been tricky and
prone to leakage. By using a single
piece of fused silica, there are no
additional connections to cause
leaks.

Using a piece of deactivated fused
silica as the transfer line to an MSD
can reduce the frequency of source
cleaning. Often the MSD transfer
line temperature is at or above the
columns upper temperature limit
and thermal degradation of the sta-
tionary phase occurs. Volatile poly-
mer breakdown products are carried
into the MSD and can deposit in the
MSD ion source. Using deactivated
fused silica tubing as the MSD trans-
fer line eliminates the presence of
polymer in the heated zone and
decreases the amount of material
that can contaminate the MSD source
thus decreasing the frequency of
required source cleanings.
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1.   2-Ethylhexanoic acid
2.   1,6-Hexanediol
3.   4-Chlorephenol
4.   Tridecane
5.  1-Methylnaphthalene
6.  1-Undecanol
7.  Tetradecane
8.  Dicyclohexylamine
9.  Acenaphthene (IS)
10.  2,2-Dinitrophenol
11.  n-Nitrosodiphenylamine
12.  Pentachlorophenol
13.  Phenanthrene
14.  Carbazole

Column:   DB-5ms 30 m × 0.25 mm, 0.25 µm film with 10 m DuraGuard
P/N:  122-5532G
Oven:  125 ˚C for 8.5 min
  125_260 ˚C @ 10 ˚/min
Carrier:   Hydrogen at 45 cm/sec
Injector:   Split 10:1
Detector:   FID

Figure 1. Chromatogram of test mixture using combination guard and analytical columns.

Figure 2. Detail of glass press fit union
with polyimide sealing resin.

Polyimide sealing resin
ensures leak-free connection

Want a Guard Column or
Retention Gap of a Different
Internal Diameter?

If you would prefer a guard column
with a different diameter than your
analytical column, save yourself the
hassle of assembling union connec-
tions and let us do it for you! Agilent
Technologies offers the dependable
Leak-free connection service to meet
your analytical needs: short guard
columns, long guard columns, differ-
ent diameters, or dual columns.
Whatever you need, Agilent
Technologies can provide through
our Custom Column shop.

Our Leak-free connection service
results in a dependable, long lasting
leak-free connection. We use high
quality glass press fit unions with
polyimide sealing resin to ensure the
connection will last. See Figure 2. At
Agilent Technologies our technicians
have years of experience in creating
leak-free connections and in using
special techniques to keep the poly-
imide sealing resin out of the flow
path. Once the connection is care-
fully made, the resin is cured and
the product is tested for leaks.

Results

Figure 1 is an FID chromatogram of
a complex test mixture separated
using a combination DuraGuard
column. Note the peak shape quality
for notoriously difficult to analyze
compounds.
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For More Information

For more information on our products and services, visit
our Web site at www.agilent.com/chem.

Part 
number Phase

Inner
diameter
(mm)

Length
(m)

Film
thickness
(µm)

DRGD
Length
(m)

122-1032G DB-1 0.25 30 0.25 10

122-5532G 0.25 30 0.25 10

122-5536G 0.25 30 0.5 10

122-5533G

0.25 30 1 10

122-5562G 0.25 60 0.25 10

125-5537G 0.53 30 0.5 10

122-1232G DB-XLB 0.25 30 0.25 10

125-0732G 0.53 30 1 10

125-1334G5 DB-624 0.53 30 3 5

DuraGuard Column Order Guide

DuraGuard columns of different phases and dimensions are available through Agilent Technologies custom
column shop. Any DB polysiloxane or low bleed phase can be made as a DuraGuard column with 0.18 mm id or
larger fused silica tubing. Ask for a custom column quote (part number 100-2000 and specify the phase, id, length,
and film thickness of analytical column, and desired length of DuraGuard).
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